Polyketide synthesis in vitro on a modular polyketide synthase.
The 6-deoxyerythronolide B synthase (DEBS) of Saccharopolyspora erythraea, which synthesizes the aglycone core of the antibiotic erythromycin A, contains some 30 active sites distributed between three multienzyme polypeptides (designated DEBS1-3). This complexity has hitherto frustrated mechanistic analysis of such enzymes. We previously produced a mutant strain of S. erythraea in which the chain-terminating cyclase domain (TE) is fused to the carboxyl-terminus of DEBS1, the multienzyme that catalyzes the first two rounds of polyketide chain extension in S. erythraea. This mutant strain produces triketide lactone in vivo. We set out to purify the chimaeric enzyme and to determine its activity in vitro. The purified DEBS1-TE multienzyme catalyzes synthesis of triketide lactones in vitro. The synthase specifically uses the (2S)-isomer of methylmalonyl-CoA, as previously proposed, but has a more relaxed specificity for the starter unit than in vivo. We have obtained a purified polyketide synthase system, derived from DEBS, which retains catalytic activity. This approach opens the way for mechanistic and structural analyses of active multienzymes derived from any modular polyketide synthase.